DURIN(TG a visit to America in the spring of 1907 I spent two weeks at the faamous Mayo clinic, and while there saw Dr. W. J. Mayo operate on two patients who were supposed to be suffering fro-ml gastric or duodenal ulcer. The history and symliptoms were clear, but in neither patient was any gastric lesion discovered at the operation. In one the appendix was chronically inflanmed, and in the other it contained a, concretion-. In both cases Dr. Mayo performiied appendicectomiy, and stated his belief that the appendix was the cause of the gastric symllptomiis, whichl he attributed to reflex spasmn of the pylorus produced by the condition of the appendix. I m-lust confess that at the time I was soniewhat sceptical-the extent of the appendicular disease did not seem-n to mne to be adequate to account for the severity of the gastric symptomsbut I have since fromii my own experience been able to confirnm the soundness of Dr. Mayo's judgment, although, as I shall point out later, I amii doubtful as to how far pyloric spasimi accounts for the symiptomis observed.
That there are cases in which the disease of the appendix mimics gastric disease, in some cases with very remarkable fidelity, does not admit of doubt. This does not appear to have obtained general recognition in this country,2 although probably the condition has been recognized bv somiie. Abroad it has been recognized for some years.
Ten years ago Ewald [2] referred to such cases under the name " Appendicitis larvata," and Senator used the term "Atypische Appendicitis" for them. In America the role of the appendix in the production of gastric disorder has been recognized not only in the work of the Mayos, but in the writings of Murphy, Ochsner, Deaver, and others. Personally I have operated on twenty-four such cases, and I suggest that the term " appendicular gastralgia " is a convenient and descriptive one to apply to them. In the majority of them operation was undertaken for a supposed gastric or duodenal ulcer, but later experience has led me to believe that in many instances it is possible to make a correct diagnosis, and this was the case in seven of my last eight cases. Six of these were seen with my colleague, Dr. Soltau Fenwick, and in all but one we made a correct diagnosis as to the appendicular origin of the gastric symptoms. The following selection of cases is illustrative of the various symptoms and different conditions found:
(1) Female, aged 29. At the age of 16 had jaundice. Since she was aged 20 she has suffered from attacks of gastritis. One child in July, 1902; laid up with "peritonitis" for six weeks after confinement. Since June, 1907 , has suffered continuously with indigestion, with occasional attacks of very severe pain, coming on about one hour after food. Pain referred to a spot just to right of umbilicus. Has felt sick at times, but has had no vomiting. Occasionally she has a bitter taste in her mouth. Has been on an almost exclusive milk diet. For the last month has had to remain in bed owing to sickness and feeling of being completely worn out. Patient is anaemic, with a very sallow complexion, and has evidently lost flesh. No free HC10 in gastric contents, and marked excess of volatile acids. Patient was too ill for operation when first seen, but improved a little on a purely milk diet, and the administration of saline injections by the rectum. Operation, December 1907: Stomach and Vduodenum dilated; no sign of ulcer anywhere; appendix bound down behind -the cwcum with dense adhesions, 5 in. long, and bent on itself at an acute angle, so that two divisions were lying almost parallel. Appendicectomy: On opening the appendix a concretion was found in distal half; the mucous membrane of proximal half was ulcerated. Uninterrupted recovery. Last report, January 1910: Patient has remained perfectly well since the operation, and has been able to follow continuously her usual employment.
(2) Female, aged 32, sent to me by Dr. F. J. Barker. For six years she has always suffered from pain after food. During this period she has had at intervals attacks of pain, sometimes severe, across the upper part of the abdomen. At first she did not have to lie up during these attacks, but during the last five months she has had three attacks, during which she had had to lie up. These last three attacks have been accompanied by vomiting. The last attack commenced with pain over the pubes. Operation, December 4, 1907: Long contractile appendix, no adhesions, but containing a largish concretion; much congestion of mucosa. Microscope: Much infiltration of all appendicular coats. Patient seen February, 1910: She has remained perfectly well since the operation, and has been able to do her work uninterruptedly.
(3) Male, aged 32. Quite well until May, 1907, then sudden pain in left side of abdomen, accompanied by vomiting. In bed for three weeks. Tenderness about umbilicus persisted for some weeks. Ever since this attack has suffered from severe pain, coming on two to three hours after food. Has had Surgical Section to go to bed on several occasions owing to increased severity of this pain. Has lost several pounds in weight. Tenderness in epigastrium, stomach dilated. Tenderness in both iliac fosse, more marked in left. January, 1908, operation: Appendix much thickened and bulbous; internally, mucous membrane much congested and ulcerated in one place. December, 1909: Patient has remained quite well since operation, and has had no recurrence of pain.
(4) Female, aged 27. Quite well until three years ago. Since that time she has been subject to occasional attacks of pain just above the umbilicus, accompanied by flatulence and vomiting. These attacks were thought to be due to an inguinal hernia, and she was operated on for this and a radical cure performed in April, 1908. She was no better after the operation, and the attacks have continued. The last attack was in April, 1909, when she was laid up for seven weeks. Since this attack she has suffered from occasional pain in right iliac fossa. Tenderness oh pressure in epigastrium and also in right iliac region. Operation, June 7, 1909: Appendix adherent to omentum. Appendicectomy: Appendix 3' in. long, mucous membrane much congested and petechial over greater extent. Last report, February, 1910: Patient reports herself as quite well ever since operation, except for an occasional throbbing pain in the wound.
(10) Female, aged 29. Three years ago had an attack of severe pain in upper part of abdomen. Since then has been subject to severe attacks of pain after food. These attacks have recurred at intervals of about a month, and have been especially severe when occurring during a menstrual period. Occasionally she has vomited. During the intervals between the attacks she has invariably suffered from bad indigestion. The pain is referred to the umbilicus and upper abdomen, and comes on directly after taking food. During the last attack the pain extended downwards towards the right side. Gastric analysis: Ten hours after lavage and milk stomach contained 50 c.c. very thick brownish fluid; total acidity, 22; no free HC10. Test meal, 70 c.c.-Very thick and tenacious gastric contents, containing much mucus; total acidity, 30; volatile acids, 14 per cent.; total chlorides, 0'179; free H01, nil; protein 101, 0'111; mineral HC1, 0'068; digestion, none. Operation, January 1909: Appendix 61 in. long, much thickened, and adherent to right ovary, which was cystic.
Appendicectomy. Symptoms gradually disappeared, and two months later patient was quite well and had had no further pain. Later report, February 20, 1910: Patient says that she has quite regained her usual health and strength, and has had no more indigestion.
(12) Female, aged 21. Patient's illness began two years ago with pain in the stomach immediately after taking food. Since that time she has always had pain immediately after taking food. She has had no vomiting, but has had sour eructations. The pain is referred to the epigastrium. There is slight tenderness to right of umbilicus one-third of way to anterior superior spine.
No treatment has had any effect on the pain. Operation, May, 1909: Appendix long, some adhesions fixing it to caecum, bulbous at distal end; internally, contained fecal material, mucosa congested. Microscope: Lymphoid tissue is 189 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from abundant, and there is much small-celled infiltration of the mucous membrane. Last report, February 26, 1910: Patient has had no trouble since the operation, and is now feeling much stronger.
(23) Female, aged 33. Illness began fifteen years ago with water-brash after food. Twelve years ago she began to suffer from pain after meals, accompanied by vomiting. She has also had sour eructations. Latterly she has gradually got worse and has lost considerably in weight. Left kidney stitched two years ago, but no improvement followed the operation. She has been under medical treatment continuously for nine months. Pain is referred to epigastrium and comes on directly after food, the vomiting usually about a quarter of an hour later. Pain sometimes extends to left iliac fossa, where there is tenderness. (8) Male, aged 29. For eight years has suffered from attacks of severe pain in epigastrium, coming on one hour after food. Pain lasts about one hour and is greatly aggravated by solid food, especially meat. The attacks come on at intervals, and usually last a week or two. During the intervals he is free from pain, but suffers from a feeling of discomfort after food. Gastric analysis: Twelve hours after lavage and milk, 50 c.c. fluid in stomach; acid, containing much mucus, and slightly bloodstained. Test meal, 132 c.c.-Bad motility, thick ochre colour, much mucus; total acidity, 85; total chlorides, 0 397; free HC1, 0-025; protein HC1, 0'240; mineral HC1, 0'131. Operation, June, 1908: Stomach and duodenum dilated, no ulcer discovered. Appendix: Some old adhesions, bulbous towards distal end, and two marked constrictions; internally the appendix was markedly constricted in two places, it contained ftces, and its coats were thickened. Microscope: Chronic inflammation. After the operation the stomach was invariably empty in the morning, and, although several attempts were made to get a test meal for analysis, the motility of the stomach had so improved that the most that could be recovered was 20 c.c. On several occasions nothing could be recovered at all one hour after the test meal had been given. Last report, November, 1909: Patient had some occasional Surgical Section 191 discomfort after food for two monthls after hiis operation, but since then he has remained perfectly well.
(14) Female, aged 37. Ten years ago severe pain in abdomen, and hematemesis; said to have gastric ulcer. The pain has continued on and off since, is referred to epigastrium, and usually comes on about eleven in the forenoon. For the past three months she has been much worse, suffering from severe pain coming on one hour after meals. She has often made herself vomit to relieve the pain. She has also had sour eructations after food, and much flatulence.
Ten hours after lavage and milk, 30 c.c. yellowish acid fluid in stomach. Gastric analysis: Test meal, 210 c.c.-Some mucus, fair motility; total acidity, 75; total chlorides, 0 350; free HCI, 0 018; protein HCl, 0 233; mineral HCl, 0 098. Operation, April, 1909: Duodenum dilated, stomach very large, no lesion of stomach or duodenum. Appendix tightly bound down by dense adhesions, distal end bulbous, and contained a faecal concretion. Mucous membrane much inflamed, and considerable hemorrhage in places. Six weeks later: Stomach empty in morning. Test meal, 124 c.c.-Good motility; total acidity, 72; volatile acids, 4-8 per cent.; total chlorides, 0'336; free HCl, 0'018; protein HCl, 0-260; mineral HCI, 0'058. Patient seen February, 1910: She has been at work since June; feels ever so much better; has had 11o more pain or vomiting, but still feels weak.
HLEMATEMESIS.
(13) Nurse, aged 25, patient of Dr. Fenwick's. Quite well until December, 1907, then began to suffer from indigestion. February 1908: Severe heematemesis; states that she vomited 50 oz.; seven attacks of hamatemesis within five days. She was treated with horse serum, had rectal feeding for three weeks, and was in bed for three months. She has never been able to eat meat since that date. In May, 1908, she began to suffer from pain in the epigastrium, coming on about twenty minutes after taking food. Since that time she has seldom been free from this pain, and she has had attacks of vomiting at intervals. The pain is referred to epigastrium, and usually comes on from twentv minutes to half an hour after food. The pain gradually gets less, but usually recurs from two to three hours after taking food. If she goes from six to seven hours without food, she has acute pain. Gastric analysis: In stomach, ten hours after lavage and milk, 50 c.c. light-green fluid. Test meal, 130 c.c.--Total acidity, 70; volatile acids, 9'6 per cent.; total chlorides, 0'329; free HCl, 0-015; protein HCI, 0 226; mineral HCl, 0 088. March 8, 1909, operation: Stomach and duodenum explored, no lesion found; appendix bound down by adhesions, and contained a concretion. Microscope: Well-marked chronic inflammation. April 13: Test meal, 50 c.c.-Total acidity, 96; total chlorides, 0'416; free HCl, 0 044; protein HCI, 0'262; mineral HCl, 0-110; volatile acids, 14 per cent. July 8, 1909: Patient very well, has lost all her symptoms. Test meal, 70 c.c.-Good motility; total acidity, 90; volatile acids, 5'5 per cent.; total chlorides, 0 372; free HCl, 0 025; protein HCI, 0 267; mineral HC1, 0'080. Later report, February, 1910: Patient states that she has remained quite well and never has indigestion except when she eats "really indigestible articles of food." She is at work as a nurse, and " feels strong enough for anything." (22) Female, aged 42, sent to me by Dr. Stanley Box. Quite well until sixteen years ago; then she had " peritonitis " and was ill for months. The following year she had " ulceration of the bowels." Two years later she had gastritis. Five years ago she had another attack of gastritis with haematemesis. Then she remained fairly well until January, 1909, when she was taken ill suddenly with violent vomiting and hamatemesis, and was in bed for several weeks. Since then she has had three attacks of epigastric pain and vomiting, and she has also had melena. On September 26 she had another severe attack of pain and vomiting. She had been on milk diet for three months. Seen by Dr. Fenwick, who diagnosed appendicular disease. Pain referred to epigastrium. Appendicectomy: Appendix contained three large foul-smelling concretions; there was some broken-down bloot-clot at the base. Microscope: The appendicular coats are thickened, infiltrated and hyperwmic, the mucous membrane being densely infiltrated. November 11: Test meal, 230 c.c.-Total acidity, 96; volatile acids, 10*4 per cent.; total chlorides, 0'336; free HC1, 0'029; protein HC1, 0-234; mineral HC1, 0 073. February, 1910: Stomach empty in morning; test meal, 210 c.c.-Total acidity, 70; total chlorides, 0 339; free HC1, 0-018; protein HC10, 0-215; mineral HC10, 0-106. Patient is very much better, has no pain, and has had no more vomiting; still has some acidity, and has some tenderness in the wound.
UNSUCCESSFUL CASES.
(16) Female, aged 30. Present illness began at age of 17, with pain in the stomach two or three hours after meals. The pain recurred at intervals of several weeks or months, and very occasionally there was some vomiting. For some time past the pain has been getting more severe. Patient has been losing flesh lately. Some tenderness and pain on pressure midway between umbilicus and anterior spine. Gastric analysis: Ten hours after lavage and milk, 20 c.c. very thick gastric contents, containing bile. Test meal, 242 c.c.-Very thick, much mucus; free 1101; volatile acids, 6W0 per cent. ; total acidity, 56. Operation, June, 1909: No lesion of stomach or duodenum; appendix much thickened, some adhesions. Appendicectomy: Mucosa of appendix much thickened, and ulcerated in places. Microscope: The submucous layer is much hypertrophied; the mucous membrane is densely infiltrated and is in process of disintegration. Re-admitted, September, 1909: Patient states that Surgical Section 1 she was well for several weeks, but latterly the pain has returned; there has been no more vomiting; stomach empty in morning. Test meal, 290 c.c.-Much better motility, less mucus; total acidity, 44; volatile acids, 6'0 per cent.; no free 1C1; no peptic digestion in thirty minutes. While in hospital the patient had daily lavage, lost all her symptoms, and put on 7 lb. in weight. December, 1909: Patient has been much better, but says she still suffers from slight pain and discomfort after food; no more vomiting. In February, 1910, patient was re-admitted for observation. While in hospital she slept well, took ordinary diet, and did not appear to have any discomfort.
(20) Female, aged 30, sent to me by Dr. Warren. Thirteen or fourteen years ago patient began to suffer from "risings in the stomach," and seven years ago began to suffer from attacks of vomiting. These attacks have continued on and off ever since, and latterly she says that she had vomited after nearly every meal. Patient has a very chlorotic appearance, skin yellowish-green, nails white, sclerotics pearly white. She looked much better, although she was still aneemic; there was no tenderness or rigidity of abdomen anywhere. She improved again for a short time and then relapsed. Later note: Patient went to see another surgeon, who diagnosed gastric ulcer, and performed gastrojejunostomy. Both these patients had such an extreme degree of chronic gastritis that the persistence of symptoms after operation is not surprising. Whether such a condition can be permanently benefited by continuous lavage and dieting is open to question. I have little doubt that in both these cases the appendix was the original cause of the trouble, which was of such long duration (in both cases thirteen years) that it persisted after removal of appendix. In any case, both appendices were so diseased that their removal was certainly advisable. Both patients were sent to me to have gastrojejunostomy performed, and I think the reason of incomplete recovery in the case of the first patient (No. 16) is partly due to disappointment that this operation was not performed.
(17) Female, aged 26. Quite well until eight years ago, then began to suffer from discomfort after food. Treated for indigestion by many doctors; much flatulence. Attended another hospital in April, 1908, and was ordered a belt for movable kidney, Treated by Dr. Fenwick for indigestion since November, 1908. Discomfort, especially after food in epigastrium, sometimes in right iliac fossa, with occasional attacks of epigastric pain. Always suffers from indigestion. No perceptible mobility of either kidney. As medical treatment had failed, and in view of the fact that she had a small ovarian on the right side, Dr. Fenwick advised removal of tumour and examination of appendix. Gastric ana,lysis: Test meal, 57 c.c.-Total acidity, 68; volatile acids, 12 per cent.; free HC1, 0'022. Operation, July 19, 1909: Ovarian adenoma on right, size of small orange, removed; appendix thickened, peritoneal coat much injected; internally, mucosa much thickened and congested. Microscope: Chronic appendicitis. While in hospital the patient had no further symptoms, but I have heard later that she still suffers from discomfort after food.
(19) Nurse, aged 27. One year ago began to suffer from flatulence and sickness, especially after breakfast. Later, she suffered from epigastric pain, so severe at times that she was incapacitated for work. In April, 1909, she had a severe attack of pain in right iliac fossa, and similar attacks in June and July; continued indigestion. Tenderness on pressure in epigastrium, and to less. degree in right iliac fossa. At times she has hypermsthesia in epigastrium so marked that she cannot bear the weight of her clothes. Gastric analysis: Test meal, 50 c.c. recovered.-Very thick and apparently chiefly ropy mucus; total acidity, 45; volatile acids, 19 per cent.; total chlorides, 0-199; free HCl, til; protein HC1, 0'096; mineral HC1, 0'103; peptic digestion, none. Operation, August 4, 1909: Appendix very long and bulbous, and contained a concretion. Mucous membrane ulcerated. January, 1910: Patient feels and looks much better, but still suffers from discomfort and flatulence after food.
She was readmitted for a short period, and with daily lavage greatly improved and put on weight. This case again is one in which there is such a degree of gastritis that recovery must be slow, if not incomplete. The operation was clearly indicated, as she had had three attacks of appendicitis.
SYMPTOMS.
Pain, varying in degree, is the prominent symptom in these cases. Some of the patients complain of what may be described as severe, continuous discomfort rather than pain, while some describe their pain as severe. In a large majority of the patients the pain follows the ingestion of food, although the interval between the taking of a meal and the onset of pain is very variable. Seven patients stated that the pain came on immediately after taking food, while in twelve instances the interval between taking food and the onset of pain varied from half an hour to three hours. In most cases the pain is referred to the epigastrium, usually to the right of the mniddle line. Some of my patients stated that the pain radiated downwards to the right iliac fossa, while two with less definiteness said that the pain radiated downwards. In one interesting case the pain radiated to the left iliac fossa (Case 23),
Surgical Section1
and at the operation the ceacum and appendix were found in the left iliac fossa. This radiation of the epigastric pain to the lower part of the abdomllen is, it appears to miie, a most important diagnostie symptom, and is one which in my experience never occurs in gastric or duodenal ulcer. Four patients gave a history of "hunger pain." Ten patients complained of sour eruetations, and fifteen suffered fromii vomiting in varving (lecree. Two patients stated that tey mnade themselves VOlllit in order to gain relief from the pain.
Hxenorrl'age.-Five of the patients vomlited blood on one or more occasions. In the case of one patient (Case 13) the amiount of blood brouglht up was said to be 50 oz. One patient (Case 22) while under observation had iielaena, and in another case there was a history of miielmna. I think there can be little doubt that the haemorrhage comes fromll the gastric mucous memiibrane. In one case in whieh I opened the stomach the whole of the mllucosa was studded witlh numberless bleeding points. The interior of the stomach was in the condition wh-ich has been described as " weeping blood." Probably this condition of the mucosa is due to the irritation of hyperaeil gastric j'uice, or to the continuial presenee of gastric juice in the fasting stomach. I have seen an exactlv sillmilar condition in a case of duodenal ulcer associated with hyperchlorhydria, and I believe that in the majority of cases of duodenal ulcer the huemorrhage comes, niot fromlthe ulcer as is generally supposed, but from the mllucous memllbrane of the stomach. In one of mlly illicroscopiC sections of the gastrie mIlucosa from a case of duodenal ulcer, blood cani be seen escaping betN-een the epithelial cells. I shall refer again later to this bleeding from the stom-lach without visible lesion, which has been called so aptly " gastrostaxis " by Dr. Hale White. Blood passed by the rectumn probably comes from the same source, the blood, instead of, or as well as being, vomited, being passed through the duodenuin into the intestine; but in one of my cases (No. 22) it is possible that the blood, or somne of it, camne from the ulcerated appendix, as at the operation there was a quantity of blood at the apex of the appendix. This case is, perhaps, one of the most striking in my series. The patient had been invalided on and off for sixteen years. She had been treated n.-ore than once for gastritis with hematemnesis. Shortly before she camne under my care she had had a severe attack of heematemesis, and was kept in bed on a liquid diet for eight weeks. At the operation she had an enormous appendix, measuring 31 in. in circumference, and containing three large, foul concretions. She had no symptoms referable to the appendix, beyond slight tenderness in the right iliac fossa. I have seen one case of acute appendicitis associated with haematemesis. The onset of more acute abdominal pain and distension led the doctor to think that a gastric ulcer had perforated, whereas the real condition was a perforative appendicitis with general peritonitis. The patient made a good recovery.
Periodical Exacerbations.-A noteworthy feature of these cases is that in many instances there is a periodical exacerbation of the symptoms. This was the case in sixteen patients. None of them were quite well during the interval between the attacks, but suffered from discomfort and flatulence after food. Another striking feature is the long history in a large number of the cases. The average duration of illness in my twenty-four cases is six years, although in one or two of them there was an interval of one or two years between the attacks. Tenderness in the epigastrium, usually to the right of the middle line, is an almost constant feature. In one-third of the cases there was tenderness over the appendix area as well as in the epigastrium.
Sex.-Of the twenty-four patients, twenty were women, the oldest being aged 42 and the youngest 21, the average age being 32. These observations may be tabulated thus: hyperchlorhydria. In six cases the free HCl differed but little from the normal, while in nine it was absent or nearly so. In these nine cases the findings were those of chronic gastritis, except that the protein HCl was, as a rule, higher than is usual in this condition. In a majority of the cases there is marked increase of the volatile acids. In five of the cases from 30 c.c. to 40 c.c. of gastric juice were drawn off from the stomach in the early morning ten hours after lavage and taking half a pint of milk. The digestive activity was tested in eight of the cases, and was found impaired in those cases in which free HCl was markedly diminished or absent; in the others it was normal. As a general rule the longer the duration of the symptoms, the greater degree of gastritis shown by gastric analysis.
The Operation Findings.-In fifteen of the cases a diagnosis of gastric or duodenal ulcer was made, and the stomach and duodenum were explored through an incision above the umbilicus. No lesion of the stomach being discovered, the gall-bladder was examined and found healthy. The appendix was then sought for, and, as it showed evidence of disease, was removed, usually through a separate incision over the right rectus, but occasionally through the supra-umbilical wound prolonged downwards. In nine of the cases a diagnosis of appendix trouble was made before the operation, and in three of these the stomach and duodenum were also explored to exclude the possibility of ulcer. In sixteen of the cases in which the stomach was explored the duodenum was markedly dilated. Dr. Mayo told me that in these cases he very frequently observed peristaltic waves passing over the pylorus. Personally I noted such waves in seven only of the eighteen cases in which the stomach was explored.
As regards the condition of the appendix, as a rule, judged by its external appearance, it is not extensively diseased. The most common condition is that the appendix is bulbous, somewhat thicker than usual, and, on opening it, a narrowing or constriction is found near the base, the distal side of the constriction being slightly dilated and giving rise to the bulbous appearance. A concretion was found in exactly half the cases. In all of my cases microscopic examination of the appendix showed the existence of chronic inflammation.
In some of the cases the disease of the appendix was more extensive than that described above. In several of the cases there were minute heemorrhages in the mucous membrane, and in seven cases there was a definite ulcerated area of the mucosa. In one case (No. 22) the appendix was enormously dilated, measuring 31 in. in circumference, the mucous membrane was ulcerated, and there were three large, very foul smelling concretions in the lumen, as well as some blood-clot. This patient had had haematemesis as well as meloena. In two cases the appendix was not obviously diseased externally, but it was very long (in one case 6 in.) and contractile. In both these cases the lumen of the A-25 Paterson: Appendicu lar Gastra lgia appendix was filled with faeces, and microscopical examination showed leucocytic infiltration of the mucosa.
There can be no doubt that an appendix which appears on cursory examination to present no abnormal features may be the seat of disease fraught with grave danger to its possessor. I have on a number of Surgical Section occasions removed an appendix which might by an onlooker be regarded as "normal," and yet have been able subsequently to demonstrate to those present the existence of disease within. Such an appendix usually presents the following features: It may not be obviously larger than usual, but inspection shows that instead of being a uniform pale yellowish colour, its surface is covered with a branch-work of minute blood vessels-evidence of chronic inflammation. Careful palpation may detect that the appendicular coats are thicker than usual. On cutting the appendix open it usually contains freces or a concretion, the mucosa is congested, sometimes petechial or even definitely ulcerated. Microscopic examination shows the existence of chronic inflammation. However innocent-looking externally, an appendix which contains a concretion, or the mucosa of which is so damaged as to permit of bacterial invasion, is one which may at any time lead to a sudden attack of appendicitis. A-25a THE EVIDENCE THAT THE GASTRIC SYMPTOMS ARE DUE TO THE APPENDICULAR DISEASE. The evidence of the connexion between the appendicular disease and the gastric symptoms is threefold. In the first place there is the observation that the majority of the patients are cured by appendicectomy. If this merely meant that the pain or feeling of discomfort was relieved, the evidence would not be of much value; but it implies more than this, because, in addition to relief of pain, those patients who had suffered from vomiting, melena, or hminatemesis, were definitely relieved from these troubles. In other words, objective as well as subjective symptoms disappeared after appendicectomy. I have said that the majority of the patients are cured. Of my twenty-four patients, seventeen have been free from symptoms since operation, three have been improved, and four are " not cured." This does not at first sight seem very conclusive evidence as to the benefit of operation. But be it noted that the patients who have not been benefited by operation are those who have had evidence of very chronic gastritis, and that recovery should be slow and possibly incomplete is not surprising. Two of these patients I have had in hospital again, and with rest in bed, careful dieting, and gastric lavage, they have lost all their symptoms; but whether this improvement is permanent it is impossible to say, as both are comparatively recent cases.
Secondly, the close physiological association between the stomach and the appendix is shown by the improvement in the gastric contents as shown by gastric analysis before and after appendicectomy. The number of cases in which such a comparison has been made is small, as it is only recently that I have been making an analysis after, as well as before, operation. Comparing Table II. with Table III ., we see that in six of the nine cases in which there was marked gastritis, a gastric analysis was made after appendicectomy, and in five (Nos. 7, 11, 22, 23, 24) of these six cases there was after operation a considerable quantity of free HC1 present in the gastric contents. All these patients are now well. In one patient (No. 16), according to the Table, free HC1 was present before operation, and absent afterwards. In this case only one analysis was made before operation and I am inclined to think that the analysis was incorrect. At any rate, since operation, the evidence of chronic gastritis has persisted, and this is one of the most unsatisfactory cases which I have had. Two of the patients (Nos. 13 and 22) had a very marke'd increase of free HCI after operation, the amount of free HCl being sufficient to justify the use of the term hyperchlorhydria. This marked increase of free HCl after appendicectomy is very curious, and since I have been making analyses in my ordinary appendix cases I have found it so often that I am inclined to believe that it can hardly be accidental, but must be cause and effect. Further, I have observed that this hyperchlorhydria following appendicectomy is not permanent, but gradually disappears. This is well illustrated in two of the cases in Table III . (Nos. 13 and 22), and I have observed the same sequence in other cases in which I have performed appendicectomy during the quiescent period. Possibly this temporary hyperchlorhydria is due to a protective spasm of the pylorus, Nature's attempt to protect the unhealed site of the amputation of the appendix. I say possibly, but I am very sceptical as to whether pyloro-spasm has any connexion with any of the signs or symptoms of appendicular gastralgia. This observation appears to me to afford strong proof of the causal connexion between appendicular disease and gastric symptoms. Incidentally I may point out that, so far as I have observed, this hyperchlorhydria after appendicectomy is symptomless. One patient (No. 13) one month after appendicectomy had more than double the normal amount of free HCl in her gastric contents, and yet immediately after the operation she was able to take milk without pain or discomfort. I kept her on milk and fish diet for three months, and the amount of free HCI had been diminished almost to the normal.
Since then she has resumed an ordinary diet, and, in her own words, "she never has indigestion except when she eats really indigestible articles of food." In this case the symptoms were very severe and simulated ulcer very closely, and her recovery has been very speedy and complete, considering her condition previous to operation. Indirectly such cases are evidence against the view that there is such a thing as a "functional hyperchlorhydria." It is not the hyperchlorhydria which gives rise to symptoms, but the organic disease which is the cause of the hyperchlorhydria.
Thirdly, for the past year I have been, as it were, working backwards and cross-questioning the patients on whom I have operated for acute appendicitis as to previous history of gastric trouble. The frequency with which a previoas history of gastric symptoms can be elicited is certainly significant. A number of these patients state that for years they have suffered from what they describe as bilious attacks-that is, attacks of vomiting, with discomfort after food in the intervals between the attacks. More frequently the patients state that for a considerable time before the acute attack of appendicitis they have had to be careful 201 Paterson: Appendicular Gastralgita as to their diet, otherwise they have suffered from indigestion. Dr. Soltau Fenwick in his paper has pointed out that before he recognized the connexion between appendicular disease and gastric symptoms, he was acquainted with a peculiar type of hypersecretion in which death frequently occurred from appendicitis. Some years ago I had an interesting case of this type. I operated on a lady who was supposed to have a gastric or duodenal ulcer. On opening the abdomen I could find no lesion of the stomach or duodenum. The symptoms were clear and definite, and, as the patient had hemorrhage, I thought that an ulcer must exist undiscoverable from external examination of the stomach. Accordingly I opened the stomach-a procedure of which, by the way, I now most strongly disapprove-and explored it from within. I found the whole mucous membrane in a state of extreme congestion, and studded all over with hundreds of minute bleeding points. I accordingly performed a gastrojejunostomy, and the patient was at once relieved of her symptoms, and remained perfectly well for about eighteen months. She then had an attack of acute appendicitis, and narrowly escaped with her life. At that time I did not recognize the association of appendicular disease with the causation of gastric symptoms, but on looking back I have little doubt that the original gastric symptoms were secondary to chronic disease of the appendix. In this particular case gastrojejunostomy was a success in so far as it relieved the patient of her gastric symptoms, nevertheless I am convinced that I made a mistake in that I ought not to have performed gastrojejunostomy, but to have removed the appendix. Some years ago I saw two cases of gastric catarrh in children, due to latent disease of the appendix, which I did not recognize. In one of these the gastric catarrh was attributed to adenoids, and the boy was sent to me by a well-known physician to have his adenoids removed. This was done, but the boy was not a great deal better, and five months later he had a very acute attack of appendicitis. After appendicectomy he.rapidly improved, and has since remained well. The other case was that of a girl who for several years had been subject to attacks of gastritis without obvious cause. Later she had definite tenderness over the appendix, and appendicectomy was performed. Since the operation, now six years ago, she has had no further trouble.
FAILURES AFTER GASTROJEJUNOSTOMY.
I have little doubt, from cases I have seen, that some of the failures after gastrojejunostomy are due to the circumstance that gastrojejuno-stomy has been performed for gastric symptoms when no gastric lesion existed, and the symptoms have been in reality due to appendicular disease. While I was at Rochester, U.S.A., I saw Dr. Mayo resect two gastrojejunostomies which he had performed for supposed ulcer, and which, with characteristic frankness, he admitted that he ought not to have performed, as the real trouble was proved at the second operation to be latent appendicitis, and I have heard that he has since operated on a number of cases in which a similar mistake had been made by others. I have myself resected one of my own gastrojejunostomies, and two which had been performed by other surgeons, in which no lesion of the stomach existed. One cannot repeat the axiom too frequently that no operation shaoid be performed on a clinical or. pathological diagnosis, unless such diagnosis be confirmed by the findings on the operation table.
In other words, gastrojejunostomy should never be, performed except when a definite lesion of the stomach or duodenum exists, and, further, only when such lesion can be demonstrated without the necessity of opening the stomach or duodenum. If an ulcer exists which cannot be discovered without opening the stomach, it is medical treatment which is indicated, not gastrojejunostomy. This is such a simple proposition that it should be self-evident, and yet it is one which is often disregarded; and I confess at once it is one from which in former years I have departed on two occasions, one of which is narrated above, and in both instances I discovered subsequently that I had made a inistake.
Differential Diagnosis.
The chief conditions from which appendicular gastralgia has to be distinguished are duodenal ulcer, gastric ulcer, and gall-stones. Of these, duodenal ulcer is the disease which gives rise to the greatest difficulty in the differential diagnosis. The symptoms produced by duodenal ulcer and by the cases of latent appendicitis to which I am referring are very similar in many respects. There is often the same history of recurrent attacks; both duodenal ulcer and appendicular disease may give rise to hyperchlorhydria, and also to entire absence of free HCI.
Even " hunger pain " may be a symptom of appendicular disease. The points which aid us in distinguishing the two diseases appear to me to be: First, in duodenal ulcer the patient is usually free from symptoms between the attacks; in appendicular gastralgia, even between the attacks, the patient suffers from flatulence and discomfort after food. Secondly, the radiation of the epigastric pain towards the lower part of the abdomen is highly suggestive, if not diagnostic, of appendicular trouble. Thirdly, the existence of tenderness over the appendix sometimes throws light on an otherwise doubtful case. Fourthly, in many cases of appendicular gastralgia the alteration of the gastric contents is not commensurate with the severity and duration of the symptoms. Let me explain what I mean by this. In a number of the cases which I have examined the gastric contents have been little altered chemically. This is not often the case in duodenal ulcer. In my experience duodenal ulcer most commonly produces or is associated with hyperchlorhydria, at any rate in the early stages; later there is often absence of free HCI. Appendicular disease may apparently exist for a considerable time without a marked alteration of the amount of free HCI. The combination of marked symptoms of duodenal or gastric ulcer with a negative gastric analysis is suggestive of chronic appendicular disease. The cases of appendicular gastralgia associated with hyperchlorhydria perhaps present the greatest difficulty in diagnosis. My impression is that hyperchlorhydria secondary to appendicular disease does not give rise to the severe pain which is in my experience usually associated with the hyperchlorhydria accompanying duodenal ulcer. Fifthly, a point on which too much stress should not be laid is that duodenal ulcer is far more common in men; appendicular gastralgia appears to be more common in women.
In gastric ulcer, food, especially milk, often gives relief for the time being, the pain recurring one or two hours later. In appendicular gastralgia the onset of pain is more variable; food, even milk, usually produces pain or discomfort at once. The dorsal pain, so common in gastric ulcer, is not present in appendicular gastralgia. In gastric ulcer the motility of the stomach is not usually impaired unless the ulcer is near the pylorus, in which case there is usually food retention. The pain in gastric ulcer, or duodenal ulcer, is rarely so severe and continuous that the patient has to take to bed. In several of my cases of appendicular gastralgia, on the other hand, the patients have had to lie up on account of the continuous and exhausting character of the pain. Another point which is helpful in distinguishing appendicular gastralgia from gastric or duodenal ulcer is this: The administration of bismuth and alkalis has little or no infludnc6e, in my experience at any rate, on the pain and discomfort due to appendicular disease.
The diagnosis from gall-bladder trouble has been dealt with by Dr.
Fenwick in his paper, so I do not propose to discuss this further.
Surgical Sectim20
How are the Gastric Symptoms Produced ? When we attempt to explain why appendicular disease should produce gastric symptoms, we are entering into the region of speculation. I think I have brought forward evidence to show that there is a close connexion between the appendix and the stomach, but as to the exact nature of this connexion I am not prepared to dogmatize. Dr. W. J. Mayo thinks that appendicular disease causes a protective spasm of the pylorus. Po'ssibly this is the explanation of those cases in which there is hyperchlorhydria. As Dr. Fenwick points out in his paper, the symptoms are those of hypersecretion. Exactly how the hypersecretion is caused we are not in a position to say. All we know at present is that, in some way, the appendix does affect the gastric secretion. Personally, I think that intestinal stasis rather than pyloric spasm is the condition in these cases. The symptoms may be regarded as toxic, the result of the intestinal stasis. This view seems to be supported by the frequency with which the duodenum is found markedly dilated at operation, and by the fact that in a number of the cases the stomach is dilated also. Further, as a rule, the quantity of gastric contents evacuated after a test meal is greater than in healthy individuals, the percentage of volatile acids is usually increased, and, in addition, flatulence and constipation are prominent symptoms.
Gastrostaxis.
In recent years it is becoming gradually recognized that hoematemesis, accompanied by pain and vomiting, is not pathognomic of ulcer. Operations have been undertaken for hmmorrhage from a supposed ulcer, but no ulcer has been discovered, the source of the bleeding being a general oozing from the whole mucous membrane. To this condition Dr. Hale White [5] has given the name " gastrostaxis," Dr. Bertrand Dawson [1] has termed it " ha3morrhagic gastralgia." The older writers [4] regarded the bleeding as a form of vicarious menstruation, an hypothesis for which there appears to be no adequate justification. The perusal of hospital reports reveals a remarkable difference between the sex incidence of gastric ulcer as diagnosed clinically, and the sex incidence of gastric ulcer as proved by operation and post-mortem examination. Dr. W. P. Herringham [3] , in an interesting paper, has called attention to this difference, and illustrated it from the records of St. Bartholomew's Hospital. There can be no doubt that many of the cases diagnosed as gastric or duodenal ulcer are not gastric or duodenal ulcers at all, but some other condition, and I suggest that it is probable that some at least of the cases of so-called gastrostaxis, and many of the cases diagnosed as gastric ulcer, are really cases of latent appendicular disease.
Indications for Operation.
Lastly, I wish to make my position quite clear with regard to operation. That latent appendicular disease gives rise to gastric symptoms I have not a doubt. The symptoms I have described are in the main those of hypersecretion or the so-called " acid dyspepsia." I need hardly state that I do not for a moment suggest that all cases, or even the majority of cases, of acid dyspepsia require operation. But I maintain that when we have reason to believe that the gastric symptoms are due to appendicular disease, operation as a rule is advisable, provided medical treatment has failed. I hold it as a cardinal principle that in all cases of gastric disorder, except when there is evidence of some organic lesion, such as carcinoma, pyloric stenosis, or hour-glass constriction, before operation be undertaken it must be premised that medical treatment has been tried and has failed. And when I speak of medical treatment I mean not a few weeks of dieting or drug taking, but a course of rest and careful dieting continued during at least six months.
It is the cases in which there are no physical or chemical signs which require careful consideration. In those cases in which, in addition to the gastric symptoms, there is definite and persistent tenderness over the appendix, operation is usually advisable. I confess that I have an old-fashioned prejudice against operating when pain is the only symptom. At the same time, I recognize that there are such cases in which operation is not only justifiable but necessary. I take it that we are all agreed that it is right to operate in cases of so-called "appendicular colic" when such attacks are recurrent.
Surely it is equally justifiable to remove the appendix when the patient sufferq from recurrent attacks of gastralgia attributable to disease of the appendix, provided medical treatment has been tried and has failed. And in this connexion I would again point out the diagnostic significance of radiation of epigastric pain to the lower part of the abdomen. I would insist, however, that the pain must be definite, and such that it seriously interferes with the patient's enjoyment of life. The principles I laid down in my Hunterian Lectures in 1906, with regard to gastric ulcer, are as true to-day as when they were written, not only as regards gastric ulcer, but as regards appendicular gastralgia. " If, after six weeks' complete rest on a milk diet, a further period of six weeks on a milk diet, with comparative rest, followed by three months' careful dieting, the patient is not free from definite symptoms, or if, after apparent cure, the patient has a relapse, operation is probably in the best interests of the patient." And, at the risk of repetition, I may perhaps add what I wrote at the same time: "The performance of gastrojejunostomy (and this is equally true of appendicectomy) in cases of vague gastric disorder, unaccompanied by definite organic lesions, cannot but lead to the discrediting of a valuable and, in suitable cases, legitimate operation."
Conclusions.
(1) Appendicular disease may give rise to symptoms which closely mimic the supposed symptoms of gastric and duodenal ulcer.
(2) The prominent symptom is epigastric pain or severe discomfort after food; in many cases there are sour eructations, vomiting, and even haematemesis and melena.
(3) The radiation of epigastric pain to the lower abdomen is very suggestive of appendicular trouble.
(4) Gastric analysis reveals in some cases hyperchlorhydria, in others a normal amount of free HC1, in others a marked diminution or absence of free HCI. As a rule there is an increase of the volatile acids, and, in some cases, evidence of hypersecretion.
(5) Some cases of hypersecretion or acid dyspepsia, and many cases of supposed gastric or duodenal ulcer, are cases of latent appendicular disease.
(6) The evidence that the gastric symptoms are due to appendicular disease is threefold: (a) The majority of the patients are cured by appendicectomy; (b) the influence which appendicectomy has on the gastric contents; (c) the frequency of a previous history of gastric symptoms in those who have an attack of acute appendicitis.
(7) The symptoms are probably the result of intestinal toxaemia due to intestinal stasis. The effect on gastric secretion is, in the early stages, possibly due to pyloric spasm, but more probably to some influence of the appendix on gastric secretion.
(8) Appendicular gastralgia is apparently more common in women than in men.
Paterson: Appendicular Gcastralgia (9) The important lessons to be learnt from these cases are: (i) That no operation should be performed on the stomach except when a definite organic lesion of the stomach or duodenum exists. Gastrojejunostomy will not cure appendicitis. (ii) That -in all operations for supposed gastric or duodenal ulcer the condition of the appendix should be carefully investigated.
Note.-A few days previous to the meeting at which this paper was read Dr. Mayo very kindly sent me the manuscript of a paper written by Dr. Christopher Graham and Dr. Donald Guthrie, based on theoperations performed for this condition in the Mayo clinic. Operations have been performed in 115 cases, with the following results:- 
